ELECTRIC CONVECTION OVEN 

5 Background of the Invention 

This invention is related to a commercial electric oven and in particular to an 
electric convection oven which re-circulates heated air efficiently for uniform cooking. 
Description of the Prior Art 

Convection ovens operate by circulating heated air within an oven and the 
10 efficiency of this circulation dictates the quality of the cooking. It is necessary then to 
avoid hot spots and to uniformly disperse heated air within the oven cavity. 

In commercial kitchens, space is often at a premium. The overall outside 
dimensions of an oven are very important, then, as it is necessary to fit the kitchen 
equipment into the available space. Obviously, it would be desirable to maximize the 
15 cooking capacity of each oven within the given outside dimensions. 

In gas fired convection ovens it is necessary to house burners within the oven and 
this requirement diminishes the available cooking space within the oven cavity. In certain 
of such gas fired convection ovens such as that described in U.S. Patent No. 4,928,663 
the outer shell has an inner liner spaced away from the shell so that heated products of 
20 combustion can circulate around the liner to heat the walls thereof. The oven cooking 
cavity then is the space within the liner. 

In U.S. Patent No. 5,497,760 assigned to the assignee of this invention an attempt 
was made to design a gas fired convection oven wherein the liner was immediately 
adjacent the outside wall of the oven to eliminate most of the unused space in prior 
25 designs. In order to facilitate such a design, in-shot burners were vertically mounted in 
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one side wall and the products of combustions expelled into a fan, axially. A plenum 
chamber was provided adjacent the fan wherein heated air from within the oven was 
mixed with the products of combustion and then expelled into the oven cavity. This 
design eliminates some of the lost cooking space, but still must provide for the in-shot 
5 burners and plenum space in one of the walls of the oven cavity. The disclosure of that 
patent is hereby incorporated by reference. 

In such convection ovens the preferred fan is a squirrel cage type fan, and in the 
above-referenced patents, the squirrel cage fan used is provided with a concave plate 
covering one face which plate has holes in it. As the fan rotates then an area of low 

10 pressure develops in the concavity, and products of combustion are drawn into the fan to 
be mixed with air from within the oven and expelled radially. A different type of fan for 
achieving this objective is shown in U.S. Patents 4,395,233 and 4,516,012 also assigned 
to the assignee of this invention. 

In gas fired convection ovens the fan design such as that in U.S. Patent No. 

15 5,497,760 was essential to drawing products of combustion in to the oven cavity and 
subsequently mixing such products of combustion with air within the cavity for 
subsequent return to the cooking portion of the oven cavity. Products of combustion from 
the burners in various oven designs were circulated around baffles or through constricted 
areas before entry into the fan. The concavity then in the fan was necessary in order to 

20 create an area of low pressure to draw such products of combustion into the fan proper. 
Typically the fan is mounted behind the baffle plate having a central opening and against 
a wall of the oven. The oven wall would have one or more ports therethrough for 
admission of the products of combustion into the fan, and the central opening on the 
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baffle plate would be used to admit air from within the oven proper. The mixed air and 
combustion products then are expelled radially by the fan around the baffle plate and into 
the oven chamber. The fan then is used to provide a dual flow circulated into the oven for 
cooking. 

5 Accordingly, there remains a need for providing a convection oven design 

wherein circulation is efficiently maximized and the oven cavity itself exhibits maximum 
dimensions. 

Summary of the Invention 

It has been discovered that an electric convection oven can be provided wherein 
10 circulation is efficient and also wherein a separate lining, and space for the heat source is 
not necessary. 

According to the design of this invention, a fan of a squirrel cage type design, 
preferably having a concave plate centrally located is disposed adjacent one wall and a 
vertical baffle plate is used to separate the fan from the cooking cavity. The baffle plate 

15 has a central opening coaxial with the axis of rotation of the fan for admitting heated air 
from within the cavity into the fan for radial expulsion. 

The heat source for the oven of this invention is a bank of circular heating 
elements which surround the fan, and are disposed within the baffle plate. Air from 
within the oven cavity then is drawn into the fan, and expelled through the heating 

20 elements, radially, to be heated by said elements, and returned around the baffle plate into 
the oven cavity for recirculation. Heated air, as it expands, is expelled through a 
conventional flue. The baffle plate typically mounts a mesh over the central opening and 
is spaced away from the oven wall on all four sides to permit the passage of heated air. 
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The inside wall of the oven cavity and the baffle plate may be porcelainized, or 
constructed of stainless steel. 

Since the oven is heated electrically rather than with products of combustion, it is 
not necessary to establish a dual flow wherein the products of combustion are drawn into 
5 the oven by the fan. The fan used to establish a dual flow in gas-fired ovens has been 
found to be efficient to circulate heated air from within the oven through the heating 
elements where it is heated again, and then returned to the oven cavity itself. 

Accordingly it is an object of this invention to provide an electric convection oven 
wherein air from within the oven is circulated through heating elements and then returned 
10 to the oven. 

It is another object of this invention to provide an electric convection oven 
wherein the source of heat is a plurality of banks of circular heating elements which 
surround the fan and are spaced apart one from the other to permit a flow of air from the 
fan through the heating elements to heat the same for return to the oven cavity. 
15 It is a still another object of this invention to provide an electric convection oven 

wherein the cooking space is maximized within the outside dimensions of the oven by 
using an electric source of heat rather than gas fired burners and in which the air to be 
heated is circulated by a squirrel cage fan having an inner concavity. 

These and other objects will become readily apparent with reference to the 
20 drawings and following description wherein: 
Brief Description of the Drawings 

Figure 1 is a schematic representation of the circulation of heating air within the 
oven of this invention wherein the baffle plate has been removed. 
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Figure 2 is a perspective view of the heat source for the oven of Figure 1. 

Figure 3 is a front view of the baffle plate for the oven of this invention. 

Figure 4 is a perspective view of the fan used in the oven of Figure 1. 

Figure 5 is a side view of the fan of Figure 4. 
5 Detailed Description of the Invention 

The oven of this invention 10 uses a squirrel cage fan 12 to circulate air from 
within the oven cavity through a bank of heating coils 14 wherein the air is heated and 
returned to the oven cavity 16. Air from within the cavity 16 is vented through a 
conventional flue 18. 

10 The heating means 14 is preferably a plurality of resistance elements 20 which are 

circular, and surround the fan 12. Spaces 22 are disposed between elements 20 to permit 
the passage of air from the fan therethrough. Heating elements 14 would be mounted by 
plate 24 and coupled to a source of electrical energy (not shown). 

With attention to Figure 3, a baffle plate 26 having a central opening 28 is 
15 disposed between the fan 12 and the cooking cavity 16. The fan 12 is shown 
schematically in Figure 3. The central opening 28 preferably would have a mesh 
protector 30 to minimize food particles entering the fan itself. 

Baffle plate 26 is dimensioned to permit the passage of heated air from the fan 
around the peripheral portion and into the oven cavity. This baffle plate then functions as 
20 the baffle plate did in U.S. Patent No. 5,497,760 described above. 

The fan 12 has a plurality of blades 32 surrounding a central axis coupling 34 
which is coupled to a dry shaft (not shown). Surrounding the coupling 34 is a concave 
plate 36 with a plurality of holes 38 therethrough. 
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The open face 40 of fan 12 is disposed adjacent to baffle plate 26 and the concave 
plate 36 opens into the back wall 40 of the oven cavity 16. As the fan 12 rotates, air from 
within the oven cavity is drawn thereinto through opening 28 in baffle plate 26 and 
expelled radially through blades 32 of fan 12. The heated air then passes through the coils 
5 14 and returns to the oven as shown in Figure 1 . 

While the concave plate 36 does not function to draw combustion products into 
the oven, it does facilitate circulation of air from within the oven through the heating 
coils. Because the coils 14 are banked, and separated one from the other, air then passes 
through the coils to be heated. In addition, by providing circular coils 14 to surround the 
10 fan 12, a uniform flow of heated air will be returned to the oven around baffle plate 26. 

By eliminating gas-fired burners, space within the oven 10 for cooking will be 
maximized. It is therefore unnecessary to, for example, provide a liner for the oven cavity 
to circulate hot products of combustion around the outside thereof or to provide space 
within the oven cavity for mounting the burners. 
15 It will be readily seen by one of ordinary skill in the art that the present invention 

fulfills all of the objects set forth above. After reading the foregoing specification, one of 
ordinary skill will be able to effect carious changes, substitutions or equivalents and 
various other aspects of the invention as broadly disclosed herein. It is therefore intended 
that the protection granted hereon be limited only by the definition contained in the 
20 appended claims and equivalents thereof. 
Abstract of the Disclosure 

An electric convection oven is provided wherein a squirrel cage fan is used to 
circulate air through a circular bank of heating coils surrounding the fan and into the 
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oven. The coils wrap around the fan and are spaced from each other so that air from the 
fan will pass through the coils and into the oven. The fan is provided with a concave 
centrally located plate for drawing air from within the oven into the fan for recirculation 
through the heating coils and to return to the oven. 
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